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coast, over the Rocky Mouutaiu and plateau regions, and in the 
middle ; ~ n d  upper Missouri nud upper hlississippi valleys :111cl 
the upper lake region. A t  points in Moutma, Oregon, and 
Washiugton it was the warmest, aud iit stations i n  the south 
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This REVIEW id based ou reports for October, 1 S91 , fro111 l ~ i i i ~ ,  Arizona, Arkausas, C:iliforuia, Colorado, Florida, Geor- 
2,541 regular aud voluntary observers. These reports ;treclitssl- giit, Illinois, Iuclinua, Iowa Weather and Crop Service, Kansas, 
fied as follows: 158 reports from Weather Bureaii statious: 11s Keutucky, Louisiana, Maryleud, Michigan, Minnesota, Missis, 
reports from Uuited States Army post, surgeous j 1,tM) luoiithlg I sippi, ;\hsouri, Nebraska, NeVitda, NewEngland, New Jersey, 
reports from state weather service and volnut8ar.r observers : 3 2  New Mexico, New York, North Carolina, North Dakota, Ohio, 
reports from Citnsdian statious : 193 reports through the C’en- Oregou, Pennsylvania, South Carolina, Sonth Dakota, Tenues- 
tral Pacific Railway Uonipauy j 400 iuai’iue reports throiigli the I see, Texas, Utah, Virginia, Washington, West Virginia, Wis- 
co-operation of the Hydrographic Ottice, Navy 1)ep:trtmeut j I cousin, aud Wyoming, and international simultaneous observa- 
marine reports through the “New York Herald Weihther Ser- 1 tions. Trustworthy uewspaper extracts and special reports 
vice;” monthly reports from t81ie local weather services of Ala- ’ have also been u e d .  

I)aliota, and the snowf& exceecled five irlches in the moun- 
tains of Colorado. far south 
ah southeru Iiausan aucl central Keutucky, and it mas reported 
in  the Alleghaug Mouutaius to western North Caroliurt. The 

Iu  tile central \ylllegs ~ U O W  fell 

OCEIABAOTBRIBTICS OF THE WEATEER FOR OCTOBER, 1891. 

The mouth maa cooler than IlYIIi11 east of the Rocky Moiiu- 1 toil, and sout,hern California it was the least ever noted for 

Peninsula to about the 28th parallel. 
PRECIPITATION. 

The mouthly precipitation was geueritlly deficient, :tu excess 

vailed in the Lake regiou on the 36th aud 31st, in the D a k o t a  
and Rliiiuesota ou the 30th, and ou the north Pacific coast on 
the 18th. 

ber, 1891, as determiued from observatiou8 taken daily a t  8 
a. m. and 8 p. m. (75th meridian time), is ~ h o w u  on Chart I1 

over the North American contiueut, and a decrease in prem- 
tire over the nort81i Atlant,ic Oceaii. The normal presmre ie 
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psrallels and the Mississippi River aut1 the Atlantic coast, 
where i t  i8 above 30.10; :in area with uormal pressiire nbore 
30.10 also extends from the Pacific Ocean over Oregou aud 
south Idaho. The normal prefisure is lowest uortli of the 50th 
parallel ant1 over the estreme aoutliwest part of the country, 
where it is below 30.00. 

I n  October, 1S91, the n~ean pressare was above 30.15 i n  :in 
area which extended from tlie Gulf aut1 south Atlantic states 
and the Ohio Valley over the iniclclle plateau regiou, ;iutl \rits 
lowest over easteru N0vitScoti:t mil  tlie west Liart of the south- 
ern plateau regiou, where i t  mas below 29.95. 
11 comparison of the pressure chart for October, 1891, w i t h  

that, of the preceding mouth shows ii geueral ; i n d  ni;trked i l l -  
crease in pressure over the iuterior :tiid mesterii parts of  tlie 
country, aud a tleci-ease along the New England nncl Nova 
Scotia coasts iiud thence over the middle Atlautic st:rteL;, the 
upper Ohio valley, aud the east l idfof  the Lake region. The 
greatest increase i n  nieau preshure ocmrred over the inicltlle 
plateau regiou, where it w;ts iuore thmi 20, n i i t l  tlie niost 
marked decrease aloug the Nora Scoti:i and New Engl:iuil 
coasts, where it exceeded . lo. 

The meau pressure was itbove the normal, except aloug the 
Atlantic cwast, i n  New Euglitud, i u  Canatla east of RI;uiitoba, 
and aloug the P i ~ i f i c  coast north of the 40th p ~ t r a l l d .  The 
greatest departure above the uoriual pressure occurred 011 the 
west coast of the Gulf of Mexico, aud from the east pir t  of the 
middle plateau region over tlie widtlle-eastern slope of tlie 
Rocky Mountains, where it was more than .IO, aud the most 
marked departure below the normal wiis noted over eastern 
Nova Scotia, where i t  was .lo. 

A refereiice to Oharts IV and I will show that the area of 
highest mean pressure occupies the regiou traversed hy a large 
proportion of the areas of high pressure t8raceil for the mouth, 
and that a uumber of the more energetic low areas advanced 
from the oceaii over Now Scotia, where, a8 a conseqiience, the 
mean pressure was lower thau usual. I t  mi l l  also be observed 
that the abnormal distribution of pressure for the mouth h a d  
the apparent effecl of causing an  unusual preveleuce of nort,h- 
erlg winds over the eastern part of the couutry, where the 
month was cooler thau ustIitl. I t  will also be noted that there 
was a general and marked d4ciency iu monthly precipitatiou , 
except :tloug the immediate Atlantic coast, where heavy rains 
fell under the influelice of the low areas which passed up tlie 
coast, in the extreme nortlime.xt part of the couutry near the 
tracks of low areas from the Pacific Ocenu, and aloug the p i t h  
of the severe storm which crossed the middle eastern slolie ot 
the Rocky Moriutaiur the first of the month. Throughout the 
greater part of the region occnpied by the nren of nbnormnllg 
high pressure there was a mirrked deficiency of rainfall. 

\;HIGH AND LOW AREAS. 
The paths of well-defined areas of high and low pressure 

which appeared during the mouth are plotted 011 Chart;- IV 
a,nd I, respectively, and some of the more prouiiueut features 
of the areas are shown i n  tlie.tal,le a t  the eud oftbis cliaptei-. 

Teu high areas apphred, the nverage ririuiber iioted for Oc- 
tober during the last 15 g e m  being 7.5. Of tlie high areas 
traced 5 appeared on the Pacific coast ; 3 advanced froin the 
British Northwest Territory; one was central over New Eng- 
land a t  the opening of the month; and one first appeared 
north of the Lake region. Of the Pitcific coast areas 3 trav- 
ersed tlie continent, one passiug 08 the middle Atlautic const 
aud thence moving uortheastward, one reaching the south 
Atlantic coast, and one the east part of the Gulf of Nexico. 
One of the Pacific coast areas moved eastward over the pla- 
teau region, theuce northward orer Montaua, and thence 
southward over the eastern slope of' the Rocky Mouutaius to 
Indian Territory, where it disappeared, and auother moved 
northward along the middle ant1 north Pacific coasts, and 
theuce ea8tward to the region north of Montana. Of the 
am= which advanced from the British Northwest, Territory, 

, HIGH AREAS. 

- --___ ~~ ~ _ _  ~ - 

oue :idranced to Nova Scotia, one disappeared over tlie middle 
Rlississippi vulle~-, :ind oue passed soutlieastward to the Gulf 
of Mexico. The high ;weti which occupied New Eugland the 
first t lw~ of the month iuoved south and west of south and 
tlisalqwared over the enst Gulf states, aud tlie area which 
first iiplie:iiwl north of the Lake regioir passed thence sout8h 
of exst to Nora  Scotia. The highest piesnore reported for the 
inontli was 30.76, at htoutreal imd Quebec, Quelwc, the morn- 
ing of rhe 13th.  The tbllowiiig is :L brief description of the 
high areas referred to: 

I.-At, the openiug of tlw mouth t h i s  high area occupied 
New Euglantl, :I t h i g h  of low pressure esteuded froin Mairi- 
t o h  to Arizoun, and the presslire wis high over the British 
Northwest Ttwi tory. Light frost was reported tlie uioruing 
of the 1 s t  fiwiii  iiortliern Ohio to M:iss:tchuset,ts, nnd heavy 
frost in  iiortliern Ver11iont8. Moving dO\Tly soutliward dong 
the Luiddltb Atlaiitic coast duriug the 3cl high area I passetl 
t lienee west-soiithwest aud disappeared by a gr:idiinl decretise 
of' 1)ressnre over t h e  east, Chlfstntes duriug the P t h ,  its rate 
of I J ~ ~ ~ W S S ,  16 miles per hour, being the least noted i n  con- 
nection with the liigli areas of the nioiith. 

TI.-Dnriiip the 1st nntl 3d tlie pressure was higli over tlle 
British Northwest Territory, and fhe moriiing of tlie 2tl high 
area It ;ippe;irecl i)fl the Oregou const, wi th  the lowest temp- 
erature ofthr innlit14 :kt points along thePiwificcosst, light frost 
s t  Port A~igeles, \V:isli ., L I I I ~  lieiivg fkost a t  \N;1llit \V:rlh, Wash., 
i i i i d  C;irsou City, Nev. bring the Sd t81ie liigli area morecl 
to iiortheru Ut:ih; the lowest temperature of' tlie month was 
recortled at Iroiuts iu the uortliern 1dtitewii region iind on the 
northe;iht slope of the Rocky hlonutiiins, wliere it, was 90 to 
13O below freezing; the grwtes t  abuorm;~I temperature fall i u  
12 hours iiotetl fiw the niontili, ?go, occarretl :it Corrcortlia, 
Karis. ; a8ud Iieiiry frost miis reported i u  tlie middle and north- 
ern Idatewn regioris. During the 3d tlie high area remiiined 
uenrly st;itionmry over irorth Utah and southwest Wjonriiig; 
cool \venther coiitiuued over the witltlle Missouri vat ley ; ~ u d  
t8he Dnkotils ; the lowest temperature of tlie mouth was noted 
at  stiitious iu the west part of the plateau regioli and on the 
south Pacific coast; nud heavy frost occurred in tlie plateau 
region to south Sriznua and eastmard to the Dakotns. Dur- 
iug the 4th the mea apparently moved northmiircl over Mon- 
tana, the teiuperittiire was below freeziug ouly io the British 
Nort8hmest Territory aud at poiuts i n  t81ie micldle pIate:iu 
region, iind heavy frost was reported ou the easteru slope of 
the Rocky hIouiit:iius, in Kniisas, aut1 north New Mexico. 
Driring the 5th a i i d  fitti the high are;! lnovetl soathwiird east 
of the Rocky 3Icmiit:tius m d  cliiriiig the 7th disappenrecl by a 
decre;tse of preshiirr over the southenst slol'e of the Rocky 
hiountaiuq. On the 5th the teuipcr;ttiire W R S  below freezing ou 
the northeast sloiw of the Rocky h1onut;tins and in the micldle 
Missouri valley, aritl light, aud heavy frosts were noted from the 
p1ate;iii regiou to the Ohio V:rlleg. On the (5th the lowest 
teinper;iture of the Illoatti accru-red i u  Nebl*iisk;i i tut l  southwest 
Sonth I>akot:i, wliere it m'as So to loo below freeziug, aud the 
first heavy frost ot' tlie sea~ou  miis noted :it Viileutiue, Nebr. 
On the 7 t h  the Iowest temI)el~ihtlire of' the month occurred in 
east Kausas, Iii(1iitii  Territory, west Ark:ius:Is, aiicl irortli 
Texiis, aud heavy f'rost was observed froni Miuiiesota to uortli 
Texas. 

III.-ApI,eared north of the Lake region ou the 5th,  and 
nioviug thence east-southeast disappe;ired oE the Nova Scotia 
coast t8he night of the 7th,  attended ou the Gth by light and 
heavy frosts in the Lake region and Ohio Valley. 

IV.-WitS central over Alberta the moruirig of the 7tb, 
wheuce it moved southeastward and disappeared over the 
middle Mississippi valley on t8he 10th by a decrease i n  press- 
iirv. On the 8th this area, in conjuiiction with number 11, 
iutlrrehced the weather couditious over the Gulf States and 
TexaR. At  New or lean^, La., and Bro\rusville, Tex., the low- 
est temperature of the mouth was noted; in the west Gulf 
states and on the southeast slope of the Rocky Mountains the 
minimclm temperntore was lo to Cio lower than  previously re- 
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ported for the first dechde of October; and the first light frost j esteiided from Lake Superior to Texas, frost occurred on the 
oftlie season was noted generally iu the niitltlle i ind west Gulf/ sonthenst slope of tlie Rocky Mouutains, and in the lower 
states. Ou the 9th this area W i l S  ce1itriil over east Kiilisas, 1 llissiuippi ~ T i t l l e ~ ,  iind the first heavy frost of the se;~son was 
the lowest temperature of the month was  noted iitm Dodge City, reported at  Vickshnrg, Miss. On the 20th the center occupied 
Hans., aiid the first light frost of the season occiirrecl i u  east i t he  midtlle Gulf coast, t8he lowest temperature of blie month 
Tennessee and west North Carolion. The uiorning of tlie w a s  noted a t  81irereport8. La., Rio Grande City, Teu., and Pen- 
10th a ridge of h i g h  presswe esteuderl fi*om the up1)erOliio to 1 SiIcoln, FIR., tlie first light, frost of the season was reported on 
the Rio Gritude valleys; the lowest temperature of the  month j tlie middle Gnlf co;ist, aut1 i n  sonth Alabania aud south &or. 
was noted a t  Gnlrsston aucl Corpus Christi , Tes. ; tlie first 1 gin, ;tiid tlie first heavy frost of the season occurred a t  points 
light frost o f  the S@iWOIi was re1wrted i l l  reutriil Texas; iind ' i n  Loiiisiaiia, aud :tt Cairo, Ill., Atlanta, Ga., in the cotton 
the first heavy frost of the S ~ ? A S O I I  iu northeast Texis m(1 ceii- I belt of Georgia, and a t  Baleigh, N. U. On the 21st this high 
tral Ohio. area Wits ceiitral over the middle and east Gulf, the lowest 

V.-Appeared over the SiIsliiItcIIeWiIU 'DitIIeg the eveiiiug of1 telnl'eratnre o f  the moiitli, 5S0, occurred ;it Port Eads, La., 
the gth, and pursiiiug ii nnrui:il eitstm-solith@ast course (lihit1)- the first light frost of the seasou wits noted a t  points in north 
peared off the New Eugl;intl co;ist the uiglit of tlie 14th. On Floridit itnil Soiith Carolilia, aud t h e  first heiivy frost of the 
the 9th the first heiirg frost of ttie season mi< reportetl a t  1 smsoii at  &fontgoniery,  AI:^., an0 ~ a g u s t a ,  ~ a .  
points iu the upper Minsissiplii ViIllry ant1 a t  Grmd  H ~ L W I I ,  ~VIII.-Apl)e;ired over AlbertiI tlie evening of the 19tl1, aud 
Mi&. Ou t h e  10th the temlwrAtiire was below freeziiig i i i  uinving thence soiitheastwiirtl reached the east Gulf on the 
Mauitoba, aud the h igh  iIrt?tL aio\.etl north ot' Lake St i lwior  S4tli. The mor~iirig of the 30th the pressure miis high from 
with pressure 30.70 a t  Wlii te ttit-er, Ont. Doriiig tlie 11th the British Northwest Territory over the Rocky Mountain arid 
the pressure contiirued very high, w i t h  tempt-r:ttiii.t. I~vlow 1)I:ite;iii regions and theuce to the Gulf of Mexico, aut1 the 
freezing over tlie north-central 1)iirt of the L:tke wgion. On eveuirig of thiit date this high :ire:% w i ~ s  centr,il over extreme 
the 12th the high itreit m o ~ d  0j-81' the middle Saint L.iwrc.iice iiortheast MOUtiiIiii. 0 1 1  the 4lst tile temperature fell below 
valley and east New Euglniid, with pressure above 30.70, m i d  freezing in the upper Mirssonri an11 Red River of the Xortb 
tlie first lieavy frost of the se;isoii gOUeriIlly in tlie lower lake,  ~'idleTR. During the 22d the high area advancecl to the mid- 
region, t h e  niiddle iiIld u1'per Ohio \7itlleys, uorth Penusylvniiia , dle 2rlixsissiI)pi vdley, the lowest temperature of the month 
and Sew Pork, null at New Hitven,  UOUII., and Eahtiwrt, Me. I \ T i l s  noted alnug tlie west shore of Lake Michigan and on the 
In OhantRnqua aud Tompkins counties, N. Y., the frost diim- 1 Misr;issippi River north of the 40th parallel, wlrere it was lo 
aged grapes. to So below freezing, and heavy frost WAS geuerd in the  mid-  

On the 23d 
thence to the mi%Shiugtou coast b,~' the night of the l l th ,  1 the ceuter nd~~aiicecl to the  east Gulf states and the presllure 
tlieuce Houtheastwi%rd to Coloriido b . ~  t h e  IPtIi, theuce to the I w a s  high froiii the Ohio to the Rio Gri111de valleys; the temp- 
middle Atlnutic coast by the li'th, and thitppeiiretl eaht o f '  ernture mils below freezing iu east Ontario; t h e  lowest temp- 
Nora Scotia during the 18th, its r;ite of ad~aiice,  30 miles 1)er I er;itiirr of tile inontli was reported a t  points froni we& Michi- 
honr, beiug the highest uotetl for the month, and  the same gill)  to the east Gulf states; the liue of freezing weather ex- 
as number IX, which also tri%versed the coutineut. The teirtled to north Teunessee; iind the minimum a t  Meridian, 
morniug of the 12tli, wheu this area was centrnl over east Miss., was 39O. The first heavy frost of the season was re- 

ported a t  Little Eock, Ark., ?ndat points iu ceutral Louisiana, 
central mil north Mississippi , south Georgia, and the Caro- 
I inc is .  Duriiig the 24th tlie cen2er settled southward over the  

Vl.-Wnn central ott' the Oregnii mist 011 tlie 10tli, niorecl j dle :iud upper Mississippi aud Missouri valleys. 

WasliiGgton, the lowest teinperatiire of the month m:ts relwrte(1 
at Roseburgh and Baker City, Oregon, the lniuimrini iit Ralier 
City beiug go below freeziug, iind the  tirst liglit frost of the 
fieason wits uoted a t  Rosebiirgh. On the 13t81i t l i r  area re- 
mained newly ntatioiiitry over the niitldle platenu, with frost 
in Wasbitigtou, Colnrado, : t i id west Sonth l hko ta .  011 the 

high from east Montana to tlie weht Gulf coiist, tlie lowest 
temperature of the niontli, 34O, was noted at  MoutroscA, Colo., 
aud frost was reported in Moutniia , Colorado, aud Iutlinn arid 
0kl;thoma terri toriefi. During the 15th the high area moved 
over the lower Ohio valley, with temperature below %P in 
Manitoba aud northeru North Ditkota, the lowest teni1wr:ttiire 
of tho niontli iit points in t h e  Missouri and Bed River of tlic 
North rdleys,  and the first heavy frost of the seitsoii a t  
fitations in Missouri and sonthewst Sonth Ihrkota. h r i u g  the 
16th the area moved 810wly eastwurd over the iipl)er r)!iio 
valley, t h e  first light frost O f  the SeilsoU was  reported iit l'oiiits 
in the east Gulf and south Atlaiit,ic stiites, aucl the first I ie i t r~ 
frost a t  statious in West Virginin, Keutncky, Teuueshee, aud 
at Meridian, Miss. On t h e  17th tlre ceiiter p:issetl ofl the New 
Jersey coast, tlie pressure was high from tlie lower SiliIlt Litm- 
rence vallcy to Florida, the first light front of the seasou w a s  
reported at points in the east 1)iirt of the  middle 2nd south 
Atlimtic states, and the first' 1ie:rvy frost a t  Coluu~bia, 8.  C. ,  
Pittsburg, Pa., and a t  etatiom in Iiorth West Virginia, east 
Maryland, west New Jersey, and iu the interior of Connecticut. 
During the 18th th i s  h i g h  area clisappeared south of New- 
foundland. 

VI1.-Appeared off the middle Pacific coast on the lGth, 
advanced .to the lower Misaoiiri V i ~ l I e ~  bg tlie 19th, a n i ;  pass- 
ing theuce southeastward reached the east Gulf ou the 3 h t .  
On the 1Sth, when the high areit wits central over the iniddle- 
eastern slope of t,he Rocky Mouutitius, frost was reported in 
Colorado. The moruing of t'he 19th a ridge of high pressure 

14th t h e  cellter at1v:incecl to eiLht Nel)r>isl<il, tlie 1 ) ~ s s ~ r c .  \\-ils 

Gulf of  Mexi&) ; the lowest teurperarure of the month occurred 
i n  FIori(Li, aliere the iniuimuni ranged from 4P0 at Tampa to 
tiro :tt Key West; the first light frost of the season w a . ~  re- 
I)orte(l i n  the interior of Florida to about the 28th parallel, 
: i i icI  a t  Sitv:tuiinh, Ga.; ant1 the first heavy frost at s f a t i o i ~ ~  in 
tlie Citr0liU:ts. 0 1 1  this date it storm of great energy, low 
:ire;t VIII. was celitriil over the Gulf of Saint Lawrence, the 
l~reshiire wits high iiortli of the Lakc region, and the first heavy 
froqt of the SeitSoU was reported on the Rhode Island coast. 
011 tlie 95th the pressure Wits relatively high from the lower 
lakes to the Gulf of Mexico, the lowest teniperature of the 
ninnth was noted in western New York, where the minimum 
\viis ,O0 to 3 O  below freeziug, and the first heavy frost of' the 
seasou was reported at  Bostou, Mass., Harrisburg and Pbila- 
delpliia, Pa.,  ;iud Atlnutic City, S. J. 

IS.-Appearetl off the middle PaciBc coast on the 23d, 
p:wsetl theme to Utah hy the 34th, thence to Maui tobn by the 
%th,  itud thwce to the North Carolina coast by t h e  29th, its 
rate of progress, 26 miles per honr, being the greatest noted 
for the month, aut1 the Name as that of high areit VI. The 
inori~iug of the 35th this area was central over the middle 
pliiteiiu a n d  tlie evening of that date a ridge of high pressure 
extended from Alberta over the Rocky Mouutain and plateau 
regions and tlieiice to the Gulf of Mexico. Reports of t h e  
26th indicated that the center L a d  shifted to Manitoba, aud 
the iuoruing of that  date the temperature was below lreezing 
in North DitliOtit and north Minuesota. Oil the 27th the area 
was ceutral over the upper Mississippi valley, the minimum 
tein~)eratiire fell to or below 3Y' southmimi to uorth Iowa and 
uortli Illinois, itnd the lowest temperature of the nionth was re- 
ported a t  points in the Red River of the North and middle Mis- 
.;ouri viilleys. During the 28th .the center advanced southeast- 
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ward over the Ohio Valley, the temperature fell below 33O in 
east Ontario, the Saint Lawrence Valley, north New York, and 
north New England, the lowest. temperature of the iuoiit,h was 
reported in Michigan, the middle aud tipper Ohio valleys, aiid 
on the Lake Ontario and soiitli Atlautic coasts, aud the first 
heavy frost of the seasou occurred a.t Uuiversity, Miss., Lynch- 
burgh, Va., aud New York, N. Y. During the 20th tlie cenber 
pasbed off the North Citrolina coast, the teniperatnre tkll below 
3 2 O  over the greater part of New Engl;tnd aud the Canatliaii 
Maritime Provinces, the lowest temperii,t,ure of the mouth was 
noted a t  stations in the middle a,ud sotitch Atlautic and e:i.st) 
Qulf stat.es and New E ~ g l i t ~ ~ d ,  the first light frost ot' the 
cfeason was reported at  statious i u  nortli Florida, and t,he first 
heavy frost of the sea,sou Rt Wilmiiigton, N. C., WiitiliiIigtOU, 
D. O., Ba,ltimore, Md., along t.he sooth New EuXliI,lid coast, R ' I I ~  
a t  other stations in the middle and sout81i Atlalitsic states. 

X.-Was ceut,ral of€ tlie inidtlle Califoriiia coast' the eveiii ug 
7 l f  the 28th, advanced northward dnriug t,he 39tli, aiid reaclied 
Alberta on the 3 0 t h , w  it i i io~ed eastward and gt tlre close 
of the mouth wa8 central over Assiuiboia. 0 1 1  the 29t81i wheii 
this area w8s inoviug nort~hwar~l dong the Pacific coast the 
temperature was below 30° i n  north Alberta. Ou the 30t11, 
wheii the center had advauCed t.0 Alberta, t,he liue of freezing 
weather ext,ended to uortli Moutaiiii, the lowest temperat,ure 
ofthe month was uoted nt Eurc?k:t and Sacramentso, (h l . ,  aud 
Yuma, Ariz., and tlie first light frost of the seasou was reported 
a t  Red Bluff, CaI. On the 31st) the pressure was high from the 
British Northwest Territory t,o t,he Qulf of Mexico, t,lie tem- 
perature fell below 3Z0 from Montana eastward over the north 
part ofthe Lake region, the lomest t.emperat,ure of the mouth 
was noted at stations in Moutaun, east Washiugtou, aud ea.st 
Colorado, and the first 1ie;tvy frost of tlie season was reported 
a t  Olympia, Wash. 

Q LOW AREAS. 

The priiicipal track of 0ct.ober low areas lies along the 
northeru border of the country west of tlie 100th rueridinu, 
whence i t  crosses the Lilke region and Saint Lawreuce Valley ; 
a less frequent course is from the middle plateau regioii to the 
Great Lakes and theuce eastward; aud low areas of pronounced 
strength, averagiug about one per year, pass up the middle 
and south Atlantic coasts. 

The paths of 10 low areas are charted for the mouth, the 
average uurnber traced for October during the last 15 gears 
being 11. With one exception t,he paths were confined to t,lie 
extreme northern aud east,eru parts of the couutry, aud the 
fracks converged toward New Euglaud aud the Can:idi:ui 
Maritime Provinces. Fire  of t,he low a rms  aclvauced from the  
north Pacific coast, 4 of which t,rarersed the. coniitry aiitl 
reached tlie C i t ~ : ~ l i a ~ i  Maritime Proviuces, one low area first 
appeared over tlie British Northwest Territory, one apparently 
developed over the plat,ea.ii regiou, oue over the L;tke reginu, 
one in the Ohio Valley, a,nd one on the middle Atlantic mtst..  
From the 12th to l4t'li the heaviest gales of the nioiitli pre- 
railed aloug the coast from south New Eiigland bo the Cttro- 
iiuas uuder the iufluence of a low area, wliicli w;is centr:il off 
the coast. The low areas whicli traversed the msterii pnrt8 of 
the north Atlautic Ocean mid the cplouic arem not,ed over 
the West Indies and Gulf of Mexico are given R description 
uuder '' North At,laritic s t o r ~ n s . ~ ~  

The following is a brief' description of the low areas whicli 
appeared over the Uuiterl States and Canada : 

I.-The mouth opened with a trough of low pressure exteucl- 
iug from Manitoba t<o Arizoua, with two csclonic centers, one 
in South Dakota and the other in western Colorado. The 
evening of the 1st the pressure was lowest over Nebraska. 
Moving northeast the ceuter of disturbauce passed uorbli of 
Lake Superior duriug the Pcl and theuce eastward to the Gul t 
of Saint Lawrence by trhe, night8 of the 3d. During t,he 1st and 
2d this low area skirted the west, margin of high area I which 
occupied New Euglnndand the middle Atlantic st,ates, and mit,h 
the southward movement of the high area during the 3d the low 

area assuiued a normal easterly kourse: Its advauce was at- 
teucled by a geuerid iuciease iu central pressure, aud a warm 
wave over the ceutrnl valleys, the Litbe region, and the middle 
Atlii~itic aud New Eiiglaiicl states. 

Il.--Sppareutl~ tlerelopecl near the aonth end of Lake 
Mio1iig:Lii the eveuiug o f  the 3d, moved northeastward during 
tlie 4th, aiid pnssiug hotit11 of east from Outario uuited the 
ereriiug of' the 5th with RU ocean storm which h:id adrauced 
to Nova Scotia from the southward. Attending the develop- 
nient of t h i s  lorn area oii the 3d, excehsire raiufall was reported 
i n  \Visconxiu, and the decrease I U  pressure in 13 Iionrs was 
.I5 to 30 from the sniitli part of Lake Michigan over the Ohio 
Valley mid the south Atlantic states. The greatest euergy 
wah inilic;Lte(l the iiiglit of tlie 4-5tl1, wlieu the pressure fell to 
B9.W i n  e;ist Outiwio and \vest Quebec, nud at  Rocklifl'e, Ont., 
the tlc-crease i n  prewire iu 13 liours was .% ou the 4th. The 
wiirin wave Iioted in connectiou w i t h  lnw area I extended over 
the eahterii p t r t  of the couutr.v, aud tlie highest temperature 
ot' the mouth was noted geuerdly in tlie Atlaiitic coast states 
from tlie 3tl t o  5th. On the 3cl the l* i l iU area exteuded from 
the Lake reg$ou to Kansas, during the -itti it extended east- 
ward to the \rest slope of' tlie ,411eghnny Mouutwiiis, and ou 
the 5th ixreiw of r:riufdl iippe:tred in the Atlaiitic coast states. 
I t  m i l l  be obserretl that  thronghout the coiirse of' this low area 
the attending area o!' raiufall extended sontllwestward from 
$e center. 

I1I.-Froui S a. m. to S 1'. ni. of the 7 t h  there was a decrease 
pressure of .20 to .30 from L k e  Outilrio to the Virginia 

cnast, ant1 tliiring the iiiglit of the T-8th this low area ap- 
piireutlg developed oil the niirldle Atlaiitic coast, probably in 
Virgiuia. The uioruing of tlie 8th the storm-ceuter was 
located off the Massachusetts coast, wlieuce it moved iiorth- 
eitstn*itrd :tud disappeared eiish of' Ne\rfouudland during the 
9th. The night of tlie '74th excessive rainfit11 occurred in 
enst J?$-giiii;i, Bortli Carolipa. nut1 the east GuJfstates. A t  
Birdsuest, Va., G.S.5 iiiches of raiu fell iu 4 hours. Dariug the 
8th Iieary rain :iutl hard gales prevailed along the c s f r o m  
the Carolinas nortliward. A t  Syduey, C. B. I., the greatest 
decrease iu pressure iu  13 hours noted for the mouth,  .G8, 
O.yurret1 froni 8 :I. in. to 8 p. m. of the Sth. 
: rIV.-Ap1)eared over Alberta the nioruing of the loth, aud 
6 l l o w i u g  a uorn~nl south of east coiirse reached tlre Gulf of 
Saiut L;i~rrence the inoruiug of the 1Gt l1 ,  its average rate of 
aclviiuce, 18 miles per hour, being the le& uoted i n  connec- 
tion wi th  the lorn areas of' the inoiitli. Rain fell ou tlie uoith 
P;icific coaht on the 10th. Doring the 11th the raiu area ex- 
teudetl e:i.;tmrd to the Ihl iotah.  Ou this date tlie storm- 
center ashuriieil tlrc fiwm of ;in elliphe, and i n  the ereiiing ex- 
tericlecl sniitIiw,iril over the r).tkntas with i i  steep bnronietric 
gratlient to the ea.;tw;ird i n  the re:ir of' high area V. Wind 
relocities of50  to fN iiiiles per Iiour mere reported in the middle 

Hiiro-:ik. Ihiring the 13th a i i c l  e; ir l .~  part of the 13th 
tlie ceuterreiiiiiirred n(litrly stntionury over XIaiiitoba, its east 
\rartl atlr:inc*o Iwing checked by high pressure to the eastward. 
OH tlie.;e c1,iteh tlrr rdu  area esteuc1t.d eastward to the west 
part of  the L d r e  rcgion aud sontl~\rard to tlie Ohio Valley, 
;ind high wiiitls prwailed i n  the uiid(l1e Missouri \wlley   rid 
over tlie tipper 1;ikes. With the disappearauce of high area 
V OR the Novia Scotia coast during tlre 13tl1, this low area 
assumed a more rapid eitsterlg course. During the 14th the 
rain area exteudect enstwarcl over the lower lakes aiid the 
Ohio Valley, and high winds prerailed over tlie Lake regiou. 
On tlie 15th the center reached the lower Saint Lawrence 
~iilley, and riiu fell i n  areas in tlie Lake regiou, the Saint 
Lawrence Valley, and aloug the Sew England and New 
Jersey coasts. The steep baroinetric gradient in  advance of 
this low area prior to the 14th hat1 tlie apparent effect of pre- 
veutiiig the eastwiird exteiisiou of the raiu area, nncl i t  was not 
uutil after the gradient had become less marked that raiu fell 
to the eastward of the storui-center. 
: lV.-Was central off the north Piicific coast the morning of 

Mi.;soiiri \ ~ i i l l e ~ ,  nut1 :L relocitj- O P  GB miles per I ~ O L I ~  WilS notetl a t  
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the 14th, moved to the British Northwest Territory, where il 
remained nearly stationary from the evening of the 14th tc 
the morning of the lGth, thence to the west part of tlie lowei 
lake region, where i t  remaiued uearlg stationary from the 
oight of the 18th to the iiight of the 19th, therice to the 
Massacliusetts coast by the nioruiug of' tlie 30th, where it wab 
joiued bj- an area of low pressure which had advanced uorth 
eastward along the New Jersey coast during the night of the 
19-20th7 theuce to easteru Yew York b j  the evening of the 
20th, and theuce northeastward to the Gulf of Saint Lnw- 
relice by the uight of the 91st. Ou the 13th there was a 
marked rise in  temperature oil the uorth Pacific coast, the ab. 
normal rise in 13 hours being 3!2O at  Roseburgh, Oregon. On 
the 14th raiu fell 011 tlie Pacific coast north of tlie 40th 1 ) ~ .  
allel and in the valley of the Co1ambi:i River, the wiiitl reaclietl 
a velocity of GL miles per hour at  Fort Canby, W:ish., and a t  
oiglit, tlie pressure fell to 39.40 i n  Alberta. Slight ch;iuges 
occurred i n  the positiou nnd cli,iracter of this low area duriug 
the 15th. The barometric gradient to the easta;irtl, which 
bad been steep ou the night of the l-ith, becauie les.; u1iIrked 
with the eastward rnoverueut of h i g h  iireil VI, the ruaiii mea 
extended to east Oregon and FVashington, :iud there was i i i i  
abnormal iricrease in temperature of loo to 30° i i i  13 hours in  
the middle Missouri valley. From the lGth to lSth the ceutei 
moved soL1theiistw:trd to Lake Erie. Duriug the 17th au 
area of general rain evteudetl from the upper lakes to the 
lower Ohio valley, and wind yelocities of' 30 to 40 miles p e ~  
hour were reported over the upper Prom tlie uiglit ot 
the 18th to the night of the 19th tlie center remaiued nearly 
stationary near Lake Erie. On the 18th the rain are;> cs-  
tended froin Lilke Erie sontliwnrcl to Georgia, ant1 ;I 1ieav.y 
thuuder aud hail storm was relborted iu  Indiana. The even- 
ing of the 19th R cgclouic area appeared over Chesapeake Rq-, 
attended by heavy rain. By the moruiug of the 20th the t w o  
ceuters had united off the Mass:ichusetts coast, :iud by the 
evening of that date the ceuter of distiirbaiice liad moved to 
easteru New York, with unnsunllg severe easterly to soutlierly 
gales on the New EuglaKcl coast, and rain from the Ohio Val- 
ley over New Euglaud. Passing thence northeastward the 
storm center disappeared over the Gulf of Saint Lawreuce the 
night of the 21st witliout evidence of dimiiiished energy. 
Gimilar to the slow-moviug storms previously described for tlie 
cnrrent mouth, the rain attendiug this Iow area fell to the 
south and west of the center. 

VI.-Appeared over the Biitish Northwest Territory 011 t he  
18tli, when high west to northwest winds were reported iu 
northwest Washingtou, and passiug thence east-sontlieilbt to 
the Lake region united wi th  low area V on the 20tli, its 1 ) ~ s ~ -  
age being nnattended by iioteworthg features. 

VI1.-Appeared oo the uorth Pacific coast tlie morniiig of 
Qe 2,c 9 I and moved tbence to the British Northwest Territnr-y, 
where it remained almost statioiinrg uutil tlie morniiig of the 
24tt1, after which it passed east sontheast aud diw1)pwretl 
over Nova Scotia the night ot'tlie 26th. On the SStl riiin fell 
ou the PRC coast iiorth of Sau Francisco, CaI., ant1 wiutl 
velocity of 5 T miles per hour nws reported at Fort C:auliy, 
Wash., aud Winnemiicca Ner. Duriug the t'3d and 24th the 
rain area was coufined t h a s l i i u g t o n  and Oregou. 0 1 1  t ~ i e  
23cl the highest temperature of the iuoiith was noted at  stations 
in South Dakota, Nebraska, ant1 K a n ~ a ~ ,  and the ;ibnoriiinl 
rise in temperature in 13 honrs was  20° at Hurou, S. Dak. 

No rain, sare light showers in the east part of the Lake region, 
atteurled this low area ou the 35th. On the 36th rain fell from 
the Lake region to the New Jersey and New Euglaud coaste, 
lieary gales pre~ailecl over the L a k e a i o u ,  and severe storms 
were reljorted i u  uortlieru Ohio and western New York. The 
infloeace of t h i s  low area extended over the nortlieast sections 
d~lriiig tlie X t h ,  wheu there wiis a decreilse in pressure of' .36 
i n  14 hours ;it S,yduey, C. B. I., ri1i11 fel l  iu  areas east of the 
Lake regiori and 01110 Falley, ;iud high winds prevailed xloug 
tl 
&I11.-Appn'e"tlT.mwitly tievelopecl i n  the oliio Valley the ereuiug 
of the Zj'Zst, ~ i n s s e d  thence to t h e  Virginia coilst by tlie iiiorn- 
iug of the !?%I, aud moving tlieuce northeastwilrd reaclirtl the 
Gulf nf S;tint Lnwreuce the morniiig of the 34th. Duriug the 
Slx t  tlithre was  A decrease i n  liressure of' .10 to .SO in 13 hoiirs 
froin Ohio to the east Grdf :ind So:ith Atlnnticcoasts, aud there 
was ;in itbii~rm;~I rise of' IO0 to 2O0 in  teiiilwrnture over that 
region for tlie period naiiiecl. Duriug the Ztl the low nrea in-  
orenhetl i i i  energy, the  raiii iIWa esteudetl o w r  the mitldle At- 
Iaiitic htate.; ; t i id  south New ~ u g l ; i n d ,  a i i d  h r a v ~  gales reach- 
ing n relocity of50 to oyer GO miles per hoiir prevailed aloiig 
the Atlnntic coast frnni N n w  Scotia to the Ciiro1in;is. Duriug 
the 33CRie ceuter of' rlihtarGiiZXvaiicec1 to  the  ora Scotia 
coast w i t h  :i marked decrease in pressure, the pressure fall in 
12 lioiirs being .G6 a t  Syduey, (7. B. I. 011 this date iiiiuwually 
.evere gales prevailed along the New Eiiglaud. niitltlle At- 
lantic, aut1 North C:irolina co;ists, :% velocity of G-i miles per 
hour from the uortli beiiig reported a t  Block Islaucl, It. I. 
By the riioriiiiig of the 34th it further increiise in euergy was 
iutlicated, and tlic barometer reatling a t  S.ycliley, C. B. I., 
?S.i?, a t  S :I. u i . ,  'i3tii nieritliau time, WiIs the lowest noted dnr- 
ing the uitmt,h. The iriflneuce of th i s  low area, i i i  tlie form of 
liigli winds ,  was telt over New Englnud until the %th, but 
little rain W;W, Iiowerer, relmted utter tlie 33d. 

1X.-Appearetl off the uorth P-BC coast on the 36th and 
p:t*siiig thence ennt-northeust8 disalq)earetl uorth of Manitoba 
tluriug the LZitIi, its rate of :tdvance, 39 miles per Iioi~r, being 
the greatest noted in conuectioii with tlie low areas of the 
mouth. On the 26th rniu fell on tlie iiort81i Pacific coast, the 
decrease iu pressure in 13 honrs was .GO iu Alberta, and wind 
velocity exceeding 40 ruiles per hour WLS reported ou the 
Wasliington coast. No raiu attentled this low area on the 
Si th  j at, statioiis in iMoiitai ia ,  Wyomiug, ; ~ n d  Colorado the 
temperwture w a s  the Iiighebf noted for tlie nionth. 

S.-Appenred nu tlie iiorth Pacific coast on the 38th and 
$1 7wing thence eastward wns ceutral over the Saiut Laareuce 
Valley at  the close of' tlir uioiith. On the 2Sth riiin fell 011 the 
~niiltlle :ind uortli Pacific CI):LS;S aud i n  the \-alley of' the Colum- 
bia liiver, tlie tlecrwse i n  prcssiir' i n  IS hours W R S  A0 i n  AI- 
bertii, ; i i i t l  :it pniiits i i i  tlie midtlle Missoiiri vit1le.y tlie maxi- 
uiiiiu t e n i ~ ~ ~ ~ ; i t i i r c ~  w a s  tlie highest Iioterl for the mouth. On 
the 29th tlie r;iiii  ire:^ extentled to we*t Moiitaiia. Ou tlie 
30th tlii.: I I ) W  :ireit sliowe(1 :I iiiaiketl iucrease iu euergp, the 
IxiroiucAtric 2r;idient tn  the west ot' the center mas steep, tlie 
r a i n  iireii c~steriilctl to $ l iu i iwot ; i ,  aiid henvg gales, with  mow, 
were notetl I I I  the estreuie nnrtliwst. On the 31st the rain 
ires eutericlecl enht\T;lrtl tci New E i i g l ~ i ~ ~ d  :ind southward to 
reiiuessee, and 1ie;ivy gales lwvailed over the Great L;pL;es, 
t velocity of' GI uiilrs per lioiir from t8he uorthwest, and an 
r'xtitme relocitj- ot' 130 iiiiles, being reported at Detroit, 
blicli , 

Atlnntic coast to the Uarnlinns. 
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0 NORTH ATLANTIC STORMS FOB OCTOBER, 1891 (pressnre iu  inches aut1 ruillimeters; wiuil-force by Beaufort scale), 

The paths of s t o r m  that appeared over t81ie west part of' t h e ,  warrl and the niotuiiig of the 4th mas central west of Bermoda. 
north Atlantic Ocenu duriug October, 1801, are showu on Chart I Duriug tlie 4th itUd 5th the path recurved to the north and 
I. These paths hare been tleterminecl from observations bg ' northeast. The celiter of clisturbance reached Nora Scotia 
shipinasters received through t h e  co-operatiou of the Hjdro- the uight of the 6th, mil moriug theme east-northeast HI)- 
graphic Oflice, Xavy Departmeut, end the "New York Her;tld parrntlg joiuerl the Icelaud nreii of low pre~snre  by the 8 t h .  
Weather Service." This storm piased sorith of Bermuda the uight of tlie 3d-4th, 

October usually marks the commeucemeut of the htortuy a t  teuded by heavy iiort8h-uortlieast to east aut1 so;outh gales, 
Reason iu the middle Iiltitucles of the north Atlantic Ocean. 1 sild pressnre falliug to 3S.97 (736) a t  8 p. m. of the 3d ;it Rer- 
The north Atlautic area of high pressure contracts, the Ice- W1Itli1. Gales of force 10 to 11 atteudecl the recurve of' this 
laud area of low pressure esteuds its litiiits sonthwwrd, witha storui to the uortlieaxt, aud dnriiig the 7th ailti 8tt1, wlieu cen- 
decrease in ceutral pressure, itud storms wliich adoarice f'roui trnl over mid-oceau, the pressure fell below 29.00 ( 737), aud 
the west part of the north Atlantic or from the Aiuericnu terrific giiles were euconutered aloug the trans-Atlautic steam- 
continent have R comparatively unobstructed path to the I ship IGZX 
middle and north coasts of Europe. Storms of' tropical origin On the 1st a dispatch was received from Havana, Cuba, 
are not U U C O I U ~ O U  in October. West Iudia cydoiies of Oc- statiug that a slight disturbance w a s  seemiuglg developing to 
tober geuerally appear over the Caribbean Sea R U ~  recnrve the southwest. During the uest four days ii cyclonic clisturb- 
orer or near extreme westeru Cuba or the east part of the 
Gulf of Nexico. I n  the last 18 years 9 storius of' mnrlied 
energy have adrauced northward from the Uaribbeau SeiL in 
October. 

The north Atlantic s t o r m  of the current mouth were ewe:!- 
9ionalIy severe, more especially ttiose of the first aud secon(1 

decades of the month. Duriug the first decade a storm of 
tropical origiu adraiiced from soutlienst of Beruiad;L ;ind 
reached the Nemfouudlaud coast the iiiglit8 ot' the 5th j cgclouic 
areas mere noted over tlie eilst and west parts of' the G ~ l f  of 
Mexico; very heary gales mere encountered over micl-ocem : 
aud unsettled aud storlug weather prevailed o v e ~  the British 
Isles. I n  the second decilde two energefic storms o f  tropical 
origin traversed the western part of' the oceaii ; exceptionally 
severe weather was euconutered over mid-ocean during tlie 
first half' of the decade j ant1 rlestmctire stornis occnrred over 
the British Isles. Iu the third decade A heavy storm passed 
aloug the middle Atlantic m d  New Euglaiid coasts and 
thence over the Canadiau Maritime Proriuces. Ovtlr the 
middle mid easteru parts of the ocean the weather was com- 
paratirely settled after the 20th. 

0 0  the 1st a storm of cousiderable energy was central north- 
east of the Wiuclward Islauds, wheuce it moved nort,hwest- 

auce was iudicated over the west part of the Gulf of Mexico. 
Ou the Gth A cyclonic area mas apparently central south o t q '  4 1 
webtern Cuba ; by the 7th th i s  storm h a d  reached southern 
Floricl:i, moviug northeastwnrd. Mooiug slowly northeast- 
Wilrcl off the Atlautic coast, the ceuter reached Nora Scotia 
ou the l.ith, aud luoviug thence emst-uortheast, was central 
.;oath ot'lcelaud on the 18th, and probably passed thence to the 
British Isles by the 2lst. On the l l t h ,  when central off Bat -  
teras, this storm was appareutly joiuecl by a cyclonic area from 
t8he east part of' the Gulf of Mexico. From the l l t h  to the 
14th the passitge of' t h i s  fitorm was atteuded by the heaviest 
gales of the mnuth nlong the middle i++&w and New Eng- 
land twists ,  aud a t  poiuts from the Caro iuas to tlie southeast 
New Euglnricl coast. the maximum wiud velocity exceeded 7 0  
miles per hour, cnnsing disasters to shipping mil damage to 
property. The very high minds relwrted are iI  uotable feature of 
this storm, iuasmnch as the barometric depression was slight, 
tlrr lowest reittliug being about 29.50 (740) the ~uoriiiiig of tbs 
14th. Tlte barometric gradient was, however, very &eel) to 
the  uorthwnrd of tjhe ceuter clnriug the 13th aud 14th. 

Ou the 5th aurl Gth the pressure fell below 29.00 (735) i u  a 
cycloiiic area west of the British Isles, and ou the 6th tlestruc- 
tive gales prevailed over Irelaud and along the west aud south 


